In evolving electricity markets, wind power producers (WPPs) 
Notations

24
The main notations used throughout the paper are listed below for quick reference. Other are not able to affect the market prices. Due to high capital cost and imbalance penalties, they 39 cannot operate profitably in pool-based electricity markets. Therefore, they are forced to sell 40 their power through bilateral contracts.
41
In pool-based electricity markets, conventional generators can increase their profit by optimal 42 bid formulation using various bidding strategy models. 
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Objective function (6) shows the profit of Cournot model.
ISO Market Clearing Problem
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Step 1: Time Counter Initialization: Initialize time counter to obtain optimal hourly offers of 223 WPPs. Time counter starts with 1 t  .
224
Step 2: Scenario Generation and Reduction: Initialize the strategic WPPs' expected outcome by 225 generation of scenarios. For scenario generation and reduction, the algorithms proposed 226 in [23] are used.
227
Step 3: Stochastic Cournot model: Each WPP has a discrete set of possible offering outputs. 
233
This equilibrium gives optimal power output that can be offered by the WPPs.
234
Step 4: Update Time Counter: For each considered hour, offer for each WPP is obtained. In the 235 next step, update time counter by 1 t  and go step 2.
236
Step MW is connected to bus 3. Hourly demand profile can be obtained using multiplication of peak 263 demand to hourly demand factor profile as shown in Fig. 1 
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Three-bus system
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In order to compare proposed approach, two cases are considered in this work. respectively.
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Hourly imbalance charges for each WPP are shown in Fig. 3 . At first hour, all WPPs face 291 negative imbalance charges because power offered by WPPs falls short of generated power.
292
WPP2 and 3 offer zero generation bids at 22 Hours and at 12, 18, 24 Hours, respectively. At 293 these hours, imbalance cost is zero and WPPs earn revenue for any surplus generation.
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Day-ahead market LMP determined by solving ISO market clearing problem and imbalance respectively.
Imbalance charges for the WPPs arise due to deviation between offered and generated power, 314 as shown in Fig. 7 . For the first hour, power generated by WPP 2 and 3 is more than that 315 originally offered, and hence it earns revenue corresponding to this positive imbalance.
316
However, power generated by WPP1 is less than their offered power, and hence has to pay 317 negative imbalance prices. corresponding imbalance charges also change.
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Profit earned by different WPPs over a period of 24 hours is shown in 
In this study, base case reflects a similar pattern as that from three-bus system. 
